Jackhammer (hypercontractile) esophagus presents with dysphagia and chest pain. Current treatments are limited. We describe a 60-year-old man who presented with dysphagia, chest pain and heartburn for a period of 1 year. His workup showed Barrett's esophagus on endoscopy and high-resolution manometry demonstrated jackhammer esophagus with esophagogastric junction outflow obstruction. The patient was treated with proton pump inhibitor and nifedipine but without resolution of his symptoms. He was followed up to assess the efficacy of treatment with deanxit (flupentixol + melitracen). Dysphagia and chest pain resolved during the therapeutic trial and efficacy was maintained on maintenance treatment without troublesome side effects.
INTRODUCTION
High-resolution manometry (HRM) has provided a new method for clinical diagnosis and treatment of esophageal motility disorders. Based on HRM techniques, the new Chicago classification has revised the esophageal motility disorder diagnostic criteria, mainly for achalasia and esophageal body motility disorders. Jackhammer esophagus is a new entity within spastic disorders of the esophagus [1] . Moreover, it has recently been described by a new Chicago Classification version 3.0 with at least two swallows with distal contractile integral (DCI) > 8000 mmHg-s-cm [2] . We describe a patient with impaired esophagogastric junction (EGJ) relaxation and hypercontractile peristaltic disorder, accompanying depressive disorder, which has not been reported in China. Treatment with deanxit (flupentixol + melitracen) led to an unusual recovery.
CASE REPORT
A 60-year-old man visited our hospital because of a 1-year history of intermittent and recurrent episodes of dysphagia, chest pain and heartburn in January 2015. In another hospital, he had taken proton pump inhibitors (PPIs) for > 1 mo, but he was not relieved of any symptoms. There was nothing remarkable in his medical history. Physical and laboratory examinations showed no specific findings. Endoscopy showed possible Barrett's esophagus (BE) ( Figure 1A ). Moreover, esophageal mucosal biopsy suggested gastric mucosa ectopia. A barium esophagogram showed reflux esophagitis and spastic contraction in the distal esophagus ( Figure 1B ). He underwent HRM (Sierra Scientific Instruments, Los Angeles, CA, United States) and 24-h esophageal impedance-pH monitoring (Sierra Scientific Instruments). HRM showed that the maximum DCI was 8099.9 mmHg-s-cm and the integrated relaxation pressure (IRP) was 21.5 mmHg ( Figure 1C ). Pathological acid reflux was reported by 24-h esophageal impedancepH evaluation ( Figure 1D ). Medical therapy with nifedipine 10 mg twice daily, esomeprazole 20 mg twice daily and teprenone 50 mg twice daily for approximately 10 mo showed no improvement in dysphagia and chest pain, but the symptoms of acid regurgitation and heartburn had relieved.
He was seen in our hospital in December 2015 with worsening dysphagia and chest pain. However, laboratory investigations were normal again including serum troponin level, electrocardiography monitoring and coronary angiography. HRM and 24-h esophageal impedance-pH monitoring were repeated. HRM showed typical hypercontractile contractions (6 swallows with DCI > 8000 mmHg-s-cm in 10 liquid swallows) and IRP 14.7 mmHg (Figure 2A ), whereas impedance-pH monitoring was negative ( Figure 2B ). Close examination of his medical history revealed long-term sleep disorders, with difficulty falling asleep, worrying about cancer, and anxiety. The patient was judged to be in a depressive state by a psychiatrist. Drug therapy was adjusted to deanxit 0.5 mg/10 mg (one piece) twice daily, rabeprazole 10 mg twice daily and hydrotalcite 1 g three times daily, and the patient's symptoms improved, with no obviously reflux, chest pain, and dysphagia after 5 d treatment. Moreover, he continued this therapy asmaintained basis.
At follow-up 5 mo later, the patient described clinical improvement with only one episode of dysphagia and chest pain, because of stopping his medication without permission. However, symptoms were relieved soon after he takes medicine. He was re-examined by HRM in May 2016, which showed IRP 10.1 mmHg (normal < 15 mmHg) and mean DCI 6750 mmHg-s-cm ( Figure  3 ). The total period of treatment was 6 mo, with deanxit dose gradually reduced until withdrawal under the guidance of a psychologist and gastroenterologist. In June 2017, the patient had recovered well without recurrence of symptoms.
DISCUSSION
Jackhammer esophagus is a rare disorder that occurs in 4% of patients referred to a tertiary center for HRM, and these patients with extreme phenotypes of esophageal hypercontractility present mainly with dysphagia, chest pain, and gastroesophageal reflux symptoms [3] . Nowadays there appears to be no clear consensus about optimal therapy, and options are similar to other esophageal dysmotility disorders. Pharmacological treatment should be considered first, with a combination of nitrates, calcium channel blockers, phosphodiesterase-5 inhibitors and PPIs having potential benefit [4] . Recently, Marjoux et al [5] reported that esophageal botulinum toxin was effective for treatment of hypertensive esophageal motility disorders. There were also recently reported cases of successful treatment with peroral endoscopic myotomy [6] and balloon dilatation [7] . Tsutomu et al [8] have reported that surgery using thoracoscopic esophageal extended myotomy is beneficial.
Patients with jackhammer esophagus can present with mechanical EGJ outflow obstruction, gastroesophageal reflux disease, or primary esophageal muscle hypercontractility [3] . Our patient had high IRP; a hypercontractile peristaltic disorder of the esophagus that overlaps with BE. The first treatment strategy of spastic disorders depends on whether there is an accompanying EGJ outflow obstruction [4] . Moreover, there is a lack of evidence for the value of pharmacological treatment alone if EGJ relaxation is impaired. Therefore, we selected medical therapy first. A trial of nifedipine and PPIs have been chosen. The IRP was normal and changed to jackhammer esophagus without EGJ outflow obstruction and pathological acid reflux.
Low-dose antidepressants can improve patients' reaction to pain without objectively improving motility function [9] . Our patient had obvious chest pain and dysphagia with esophageal hypercontractility. We allowed him to take antidepressants (deanxit) because he had depression. The patient's clinical and objective esophageal indexes were improved. Previous studies have established that the psychosocial aspects are related to gastroesophageal reflux disease and functional esophageal disorders, such as functional chest pain, functional dysphagia and hypersensitive esophagus [10, 11] .
In the present study, we examined the influence of the relationship between mental factors and jackhammer esophagus. Deanxit had surprising efficacy for this patient, so we speculated that his depressive disorder may have caused hypercontractile peristaltic disorder because of nonspecific esophageal motility disorder. Alternatively, it may be that the patient endured painful symptoms for a long period, resulting in psychiatric comorbidity of jackhammer esophagus. The underlying pathological mechanisms in this case are unclear and deserve further study.
In summary, despite the evidence of efficacy, the longterm optimal management of jackhammer esophagus is not yet established. In our patient with a rare esophageal motility disorder and depression, antianxiety and antidepressant agents relieved his symptoms. However, the duration of treatment with antidepressants in patients with jackhammer esophagus and longer follow-up need further discussion.
ARTICLE HIGHLIGHTS

Case characteristics
A 60-year-old man with a 1-year history of intermittent and recurrent episodes of dysphagia, chest pain and heartburn, who had taken PPIs for a long time, but without relief of any symptoms.
Clinical diagnosis
Dysphagia, chest pain and heartburn and depressive state.
Differential diagnosis
Achalasia, gastroesophageal reflux disease, esophageal infections, esophageal carcinoma, coronary heart disease.
Laboratory diagnosis
All laboratory parameters were within normal limits.
Imaging diagnosis
High-resolution manometry (HRM) showed six swallows with distal contractile integral (DCI) > 8000 mmHg-s-cm in 10 liquid swallows and integrated relaxation pressure (IRP) 14.7 mmHg.
Pathological diagnosis
Esophageal mucosa appeared as ectopia of gastric mucosa.
Treatment
Deanxit for 6 mo, gradually reduced until withdrawal.
Related reports
jackhammer esophagus is a rare disorder, and current treatments are limited, such as botulinum toxin injection, peroral endoscopic myotomy, and balloon dilatation.
Term explanation
jackhammer esophagus is a rare esophagus disorder, and patients with extreme phenotypes of esophageal hypercontractility present mainly with dysphagia, chest pain, and gastroesophageal reflux symptoms. Jackhammer esophagus is described by a new Chicago Classification version 3.0 with at least two swallows with DCI > 8000 mmHg-s-cm.
Experiences and lessons
Patients with esophageal hypercontractility present mainly with dysphagia, chest pain, and HRM is the primary diagnostic method. Patients may also have mental illness, so at the time of diagnosis, psychological evaluation is necessary. Antianxiety and antidepressant agents are promising medical treatment to relieve symptoms in patients with jackhammer esophagus combined with psychosocial problems, but longer follow-up is needed.
